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(54) HEAT-RESISTANT COATING 

(57)Abstract: 

PURPOSE: To provide the subject coating improved in the heat resistance of the silicone resin- 
based coating, enabling itself to be used at higher temperatures, and ensuring improved 
performance of coating films therefrom so as to be resistant to cracking and debonding even 
under service environments with sharp temperature change. 

CONSTITUTION: The objective coating can be obtained by incorporating (A) 100 pts.wt. of a 
silicone resin with (B) pref. 5-60 pts.wt. of flaky potassium titanate esp. pref. 5-100^m in length, 
1-30nm in width, >3 in aspect ratio and 0.01 -2^m thickness, and, optionally, (C) an appropriate 
amount of inorganic fused pigment (frit), etc. Coating film formation can be performed through 
brush coating, spray coating, or dip coating. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1 ] The heat resistant paint characterized by coming to blend thin film integrated circuit 
potassium titanate and silicone resin. 

[Claim 2] The heat resistant paint characterized by coming to blend silicone resin with thin film 
integrated circuit potassium titanate, and an inorganic melting pigment or aluminium powder. 
[Claim 3] The heat resistant paint according to claim 1 or 2 to which the configuration of thin film 
integrated circuit potassium titanate is characterized by being 0.01-2 micrometers in the magnitude of 1- 
100 micrometers, and thickness. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the silicone resin system heat resistant paint excellent 

in the thermal property containing thin film integrated circuit potassium titanate. 

[0002] 

[Description of the Prior Art] A silicone resin system coating uses as the painted body engines, such as a 
boiler set to hot environments, an electrical machinery and apparatus, a space heating appliance, 
chemistry equipment, and an automobile, a marine vessel, a chimney stack, an exhaust pipe, etc., and 
has the application extensive as a heat resistant paint which forms the paint film which has functions, 
such as rust proofing, electric insulation, a chemical-proof [ moisture-proof** ], antioxidizing, 
contamination and antisticking, and non-adhesiveness. 

[0003] The heat-resistant temperature of the paint film which uses silicone resin as film-forming 
material is about about 200-250 degrees C, decomposition clearance of the organic radical is carried out 
at 300-400 degrees C, and the paint film is converted into the inorganic paint film of siloxane structure. 
If a big volumetric shrinkage arises in process of the structural change and association of the inorganic 
bulking agent particles in a paint film carries out embrittlement, paint film reinforcement and adhesion 
force will decline remarkably, and a crack and exfoliation will occur. Various kinds of metals, the 
ceramics, an inorganic compound, etc. are blended into resin for the purpose of an improvement of the 
paint film engine performance. According to effectiveness, such as relaxation of the volumetric 
shrinkage in the change to an inorganic paint film from an organic paint film, a consolidation of 
association of a particle, and relaxation of the internal stress produced by heating cooling The proposal 
of the former many is made about the device of the coating presentation which heightened the 
reinforcement of a paint film, and adhesion force. (For example, JP,55-78073,A, JP,59-100169,A, 
JP,61-258871,A, JP,63-260966,A, JP,2-215869,A, JP,2-50143,B) . 
[0004] 

[Problem(s) to be Solved by the Invention] Recently, the demand to an improvement of the heat- 
resistant property of a paint film is increasing increasingly with amplification and diversification of the 
application and activity mode of a heat resistant paint. However, the conventional heat resistant paint 
cannot necessarily be said to be what can respond to this request enough, but if it raises that heat- 
resistant property and an inorganic bulking agent is added so much utterly, problems, such as causing 
mechanical strength and adhesive lowering on the contrary, will produce it. Then, this invention is more 
equal to an activity in a high temperature region, and the improved silicone resin system heat resistant 
paint holding the expected paint effectiveness is offered, without producing abnormalities in a paint 
film, such as reinforcement of a paint film, and adhesive lowering, even if it receives the temperature 
change of heating cooling. 
[0005] 

[Means for Solving the Problem] The heat resistant paint of this invention is characterized by coming to 
blend thin film integrated circuit potassium titanate and silicone resin. The heat resistant paint of this 
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invention is prepared by the component configuration with which an inorganic melting pigment and 
aluminium powder were blended by the request with the above-mentioned thin film integrated circuit 
potassium titanate as an inorganic pigment. 
[0006] 

[Function] The thin film integrated circuit potassium titanate blended with the heat resistant paint of this 
invention which uses silicone resin as film-forming material strengthens a paint film to a multilayer, and 
has the mica which is the typical thin film integrated circuit inorganic bulking agent currently 
conventionally used widely by this kind of heat resistant paint, and the operation which the 
reinforcement effectiveness is high, and controls the expansion and the contraction accompanying 
heating cooling of a paint film compared with a mica-like iron oxide (the following, "MIO") etc., and 
absorbs and eases internal stress effectively. As a blending effect of this thin film integrated circuit 
potassium titanate, the stability of the paint film in a pyrosphere is raised and the improved crack-proof 
and peeling resistance over the operating environment on which heating and cooling act are given. 
[0007] Moreover, it sets to the heat resistant paint which blended an inorganic melting pigment and 
aluminium powder with thin film integrated circuit potassium titanate. The reinforcement effectiveness 
of the paint film by having blended thin film integrated circuit potassium titanate, also when the paint 
film was heated in a fixed temperature region (for example, 300-400 degrees C) and converted into an 
inorganic paint film from an organic paint film, As effectiveness of absorption relaxation of the internal 
stress based on the temperature change of heating cooling being carried out effectively, control 
prevention is carried out and the stable activity of the crack and exfoliation accompanying the structural 
transition from the quality of organic of a paint film to minerals by the pyrosphere exceeding 500 
degrees C is attained. 

[0008] in addition, when preparing a coating as potassium titanate using gestalten other than a flake 
configuration, for example, whisker-like needle crystal fiber, and the specific surface area is large, the 
viscosity-ized inclination of the coating accompanying combination of the fiber is remarkable since oil 
absorption (JIS K5101) is size, therefore you are going to make it discover a blending effect and the 
quantity of combination of fiber is increase, the preparation of a coating itself is difficult because of 
thickening — it is, and it carries out and becomes impossible. Unlike this, by this invention which is 
using the thing of a flake configuration, coating preparation can be performed without causing such 
nonconformity, a paint film reinforcement operation and an absorption relaxation operation of the 
internal stress by control of expansion contraction can be made to be fully able to discover as the 
blending effect, and the improved heat-resistant property can be given. 

[0009] Hereafter, the component configuration and its coating preparation of the heat resistant paint of 
this invention are explained in detail. The thin film integrated circuit potassium titanate which is the 
principal component which constitutes the heat resistant paint of this invention with silicone resin is the 
synthetic inorganic compound (polycrystalline substance) of the crystalline substance expressed with 
general formula:K2 0-nTi02 (n is the forward real number). Although the chemical composition can be 
chosen according to the operating environment temperature of the paint film made into the object, 4 
potassium titanate [K2 Ti 409], 6 potassium titanate [K2 Ti 6013], and 8 potassium titanate [K2 Ti 
8017] have especially high thermal stability, and it is suitably used from the point of maintaining the 
good paint film reinforcement effectiveness and an internal stress absorption relaxation operation to 
stability also in a pyrosphere. These thin film integrated circuit potassium titanate may be combination 
of only a single kind, and can also compound and blend two or more sorts. 

[00 1 0] Dispersibility [ in / being not much big and rough / coating preparation ] and workability are bad, 
and while the gestalt-description as a flake becomes weaker, the thickening inclination of a coating 
becomes remarkable and is not desirable [ in the thing of the shape of another side microscopic Sai's 
particle, ] about the configuration size of thin film integrated circuit potassium titanate, because of 
buildup of the increment and oil absorption of specific surface area (JIS K5101). Moreover, if the 
thickness of a flake becomes large, the smooth nature of a paint film will worsen, and if too conversely 
thin, it will become the scarce thing of mechanical strength. From these points, that whose thickness 
magnitude is about 0.01-2 micrometers in about 1-100 micrometers is used preferably. Especially, about 
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the size, die length is about 5-100 micrometers, width of face is about 1-30 micrometers, the potassium 
titanate with which an aspect ratio (die length/width of face) has about three or more gestalten has the 
remarkable paint film reinforcement effectiveness as a size effect of a flake, and big effectiveness is 
done so to a heat-resistant improvement of a paint film. 

[001 1 ] What is necessary is just to choose suitably the silicone resin in the heat resistant paint of this 
invention according to a class, operating environment temperature, etc. of the member for painting from 
the various silicone resin currently used as a film-forming material of this kind of heat resistant paint, 
such as denaturation silicone resin, such as straight silicone resin, such as methyl silicone, phenyl 
silicone, and methylphenyl silicone, or epoxy denaturation silicone, alkyd denaturation silicone, acrylic 
denaturation silicone, and polyester denaturation silicone, or those one sort thru/or two sorts or more of 
mixture. 

[001 2] Although the blending ratio of coal of silicone resin and thin film integrated circuit potassium 
titanate cannot be strictly specified according to the class of resin to be used, generally, in the 
combination range which makes thin film integrated circuit potassium titanate 5-60 weight section to 
the silicone resin 100 weight section, it is fully discovered and the paint film reinforcement operation by 
thin film integrated circuit potassium titanate is suitable for it. 

[0013] As for the heat resistant paint of this invention, an inorganic melting pigment or aluminium 
powder is blended by request with said thin film integrated circuit potassium titanate. An inorganic 
melting pigment (called the so-called frit) is matter which has the duty which carries out softening weld, 
serves as a paint film element instead of silicone resin before silicone resin changes to a siloxane 
mineral constituent, when a paint film is heated by high temperature from the decomposition 
temperature of silicone resin, and maintains a paint film configuration. A silicate system, a borate 
system, a borosilicate system, a lead silicate system, a phosphate system, a phosphorus silicate system, 
etc. are mentioned to this, and what has melting temperature (for example, 300-750 degrees C) lower 
than the decomposition temperature of the silicone resin which is initial film- forming material is 
preferably used for it. The blending ratio of coal of the inorganic melting pigment is good as the about 
five to 40 weight section to the silicone resin 1 00 weight section. 

[0014] the object as the above-mentioned inorganic melting pigment that aluminium powder is also the 
same — with, it is blended and a paint film configuration stable as a paint film element which replaces 
silicone resin in a pyrosphere is maintained. Moreover, aluminium powder reduces paint film 
temperature with the good thermal reflection and thermal conductivity, and takes effect also to control of 
thermal degradation of a paint film. Aluminium powder can use the thing of the shape of granular or a 
flake etc. for arbitration. It is appropriate for the blending ratio of coal to consider as 5 - 40 weight 
section to the silicone resin 1 00 weight section. 

[001 5] As for the blending ratio of coal of the thin film integrated circuit potassium titanate in the case 
of blending the above-mentioned inorganic melting pigment and aluminium powder, it is desirable to 
consider as 5 - 50 weight section to the silicone resin 100 weight section. 

[0016] The heat resistant paint of this invention is suitably blended according to the conventional 
method of coating preparation of the hardening accelerator (for example, fatty-acid salts, such as zinc, 
iron, and tin) of silicone resin, a color pigment, a dispersant, a suspending agent, a defoaming agent, etc. 
if needed besides the above-mentioned component. The heat resistant paint of this invention mixes said 
component with a proper solvent, for example, a xylene, diacetone alcohol, methyl isobutyl ketone, 
butyl cellosolve, etc., and is manufactured by making it dissolve and distribute by the roll mill, the ball 
mill, a sand mill, etc. Moreover, proper solvent dilution can perform paint film formation by brush 
coating, spray coating, or dip coating, and room temperature desiccation of after paint is carried out, or 
heat-treatment of temperature (for example, 150-300 degrees C) is performed suitably if needed. 
[0017] 
[Example] 

The xylene was added to the combination presentation shown in the example 1 [I] coating preparation 
table 1 as a solvent, stirring mixing was carried out for about 30 minutes by the disperser (product made 
from special opportunity-ized Industry "a HOMODI spar"), and it diluted to the concentration (about 30 
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% of the weight) which added the xylene further and was suitable for spray painting. Each component in 
a table used the following. 

Silicone resin: Methylphenyl silicone resin ("SH805" by Toray Industries Dow Corning) 
Thin-film-integrated-circuit potassium titanate (6 potassium titanate): "TXAX-SA" (die length: 40 
micrometers, width of face of 1 0 micrometers, weight criteria cumulative-size-distribution average) By 
KUBOTA 

Needlelike potassium titanate: Diameter About 0.2-0.5 micrometers, die length "KURARAITO mica 
200-C" An about 1 0-20-micrometer detailed needlelike fiber mica: By Kuraray 
MIO: The product made from NIPPON MUKI Chemical industry "MIO-NF" 
"Sap 130" Aluminium powder: By Showa Denko K.K. 

PVC (%) is the volume percentage of the inorganic bulking agent occupied in a combination component 
among a table. 

[0018] [II] After using the formation cold-rolled carbon steel plate (SPCC) of a paint film as the painted 
test panel and performing the surface treatment and cleaning washing by the sandpaper to the front face, 
spray painting of said coating is carried out according to an air spray gun. Paint thickness was set to 
about 20-30 micrometers (after desiccation) (test-piece configuration size: for adhesion tests a 
150mmx70mm rectangle plate, 0.8mm of board thickness, for flexibility a 150x50mm rectangle plate, 
0.3mm of board thickness). After spray painting, it was left for 30 minutes in the room temperature, and 
dried to it, and printing by heat-treatment of 250 more degree-Cx 1 hour was performed. 
[0019] [III] Paint film performance test JIS After carrying out repetitive implementation of the heating 
quenching of a paint test panel according to the "cold energy-proof repeatability" in K5400 "the coating 
commercial-test approach", the "adhesion" of a paint film and "flexibility" are evaluated. 
Heating quenching processing: It is consecutive three-time iteration about heating / quenching actuation 
in which it is underwater immersed in the temperature of 300 degrees C, 400 degrees C, 500 degrees C, 
or 600 degrees C after carrying out heating maintenance for 1 hour. 

[0020] (1) The "squares-tape method" (the break of 100 grids of 1mm spacing is put into a paint film 
with NT cutter, a cellophane tape is stretched and torn off, and a paint film surface-of-separation product 
is calculated) estimated the adhesion of the test panel paint film side after adhesive heating / quenching 
repetition of a paint film, and the result shown in a table 2 was obtained. The semantics of each notation 
in a table is as follows. 

O — Exfoliation-less ** — 20% [ under of the amounts of exfoliations ] (rate of area) x - It is [0021] the 
20% (rate of area) more than of the amounts of exfoliations. (2) The result which carries out 180-degree 
folding (the diameter of the bending section core bar: 6mm) of the test panel after flexibility heating / 
quenching repetition of a paint film by paint film bending faster, carries out macro-scopic observation of 
the generating situation of a crack and exfoliation of the paint film in a flection, and is shown in a table 3 
was obtained. The semantics of each notation in a table is as follows. 

O — Exfoliation[ a crack / ]-less ** — It is crack initiation x a little. — Crack initiation notability, those 
with exfoliation partial [0022] The paint film of example No.of inventionl-3 which blended thin film 
integrated circuit potassium titanate as shown in a table 2 (adhesion) and a table 3 (flexibility), When the 
coating of No. 101 which blended the potassium titanate of needle crystal is compared, in No. 101 
Example No.of inventionl-3 have the paint film condition that after 400-degree C heating / quenching 
processing does not have a crack and exfoliation, whenever [ stoving temperature ] to the adhesion of a 
paint film and flexibility falling with heating and quenching whenever [ stoving temperature / whose ] is 
300 degrees C. In addition, as for the potassium titanate of needle crystal, sufficient paint film 
improvement effect is done so by combination of requirements, without the specific surface area causing 
such nonconformity in the example of invention which used thin film integrated circuit potassium 
titanate to coating preparation being impossible because of thickening by PVC 12% of combination as 
viscosity-izing accompanying [ since oil absorption (JISK5101) is large ] loading of combination in size 
was remarkable and seen in No. 102. 

[0023] Moreover, example No.of comparison 103, No. 104, and No. 105 which blended the mica which 
is the typical inorganic bulking agent of a heat resistant paint, and MIO and aluminium powder, When 
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example No.of invention 1-3 are compared, No. 103- 105 As opposed to the all having produced lowering 
of the adhesion of a paint film, and flexibility by 400-degree C heating / quenching processing whenever 
[ stoving temperature ] in example No.of invention 1-3 Still better adhesion and flexibility are held also 
in the temperature, and the improvement effect of the paint film engine performance by the activity of 
thin film integrated circuit potassium titanate is remarkable. 
[0024] 
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[0026] 
f A table 31 
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[0027] The coating which has the combination presentation shown in example 2 table 4 was prepared, 
the paint film was formed in the test panel, each paint film performance test was performed, and the 
result shown in a table 5 and a table 6 was obtained. Each of paint film performance tests and 
assessment approaches of those is the same as it of an example 1 in the brand of the coating preparation 
point and the charge of a compounding agent and the paint film formation approach, and a list. The 
example of invention to which No. 21 and No. 22 carried out compound combination of thin film 
integrated circuit potassium titanate and the aluminium powder, and No.201-203 are the examples which 
replaced with thin film integrated circuit potassium titanate, used the mica, MIO, or the needlelike 
potassium titanate fiber, and were considered as the compound combination presentation with 
aluminium powder among a table. 

[0028] As shown in a table 5 (adhesion) and a table 6 (flexibility), in example No. of comparison20 1-203 
Are 400-degree C heating / quenching processing whenever [ stoving temperature ], and lowering of the 
adhesion and the flexibility of a paint film is already produced. As opposed to the degradation being 
[ whenever / stoving temperature ] remarkable at 500 degrees C and 600 degrees C example No. of 
invention 21 and No. 22 even if it receives 600-degree C heating and quenching whenever [ stoving 
temperature ], still better adhesion and flexibility are maintained, it compares with example No. of 
comparison20 1-203, and the difference in the paint film engine performance clear-comes out. 
[0029] 
[A table 4] 
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[0030] 
[ A table 5] 
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[0031] 
"A table 6] 
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[0032] 
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[Effect of the Invention] In a high temperature region, the paint film engine performance is held at 
stability as the paint film reinforcement effectiveness by combination of thin film integrated circuit 
potassium titanate, and effectiveness of absorption relaxation of the control and internal stress of thermal 
expansion contraction of a paint film, and the silicone resin system heat resistant paint of this invention 
can form the paint film excellent in the resistance over a crack and exfoliation also in the operating 
environment on which the temperature change of heating cooling acts. It becomes possible to raise a 
paint film life by using the device and member of various fields as the painted body, to continue at a 
long period of time and to maintain the paint effectiveness to stability with this improved paint film 
engine performance. 



[Translation done.] 
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